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(54) NONLINEAR TRANSMISSION LINE AND SAMPLING HEAD 

(57)Abstract: 

PURPOSE: To provide an integrated sampling head which uses equivalent 
time sampling, in order to generate an intermediate frequency output signal 
that is an equivalent time replica of a RF signal to be sampled. 
CONSTITUTION: An integrated coplanar strip nonlinear transmission line 
provides a gallium arsenide base board 42, and heavily doped embedded 
layer 44, which is composed of epitaxial growth gallium arsenide and lightly 
dope surface layer 36 grow on the board 42. Two parallel conductors 24 and 
26 are integrated on the surface of the layer 36, a series of islands which 
have electrically undergone insulation separation are formed along the 
entire length of a transmission line. Schottky varactor diode, which gives 
voltage dependent junction capacitance that is periodically loaded on a line, 
is integrated in each island. Both contacts of anode and cathode are 
separated only by the shortest distance by a design rule for minimizing 
serial resistance. An RF sampler consists of an RF signal coplanar 
waveguide and is integrated together with the sampling diode on the gallium 
arsenide base board. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 




a9)B#S#ffrT (J P) 



02) & M 4$ Bt & 



(A) (lD^ttiSlfiM*^ 

WIB 5 F6-244601 

(43)2^ B 6 ^(1994) 9 M 2 B 



(51)Inta* 
H 0 1 P 
G 0 1 R 
H 0 1 L 
HO 1 P 



1/00 
13/34 
29/93 
3/02 
3/08 



A 

C 8203-2G 
S 



F I 



*it* mmoxm ol a± 36 jo 



(21)tli«#^ 


#«¥3- 187589 


(71)rt3®A 


591163122 










(22)tBHB 


^3^(1991)7^268 




if 'J — 7 V F 7. ? > 7 * — K i?^ 








—7 jx^-v^— -f 


(31)lf$fcfeE§S#-Sf 


US SER NO 07/55 




T>')*^S, # ') 7 *;i--7W 




8 3 5 6 




94305, X*V:7*— K (SJ&fcL) 


(32)<I5feB 


1990^ 7^ 26 B 


(72)I%bj^ 




(33){£fcltt£«gS 


#s (us) 




r> y *^b, # y 7 *-;i--y*N 








95014, +3.^7"^/, -ryVj*? 








10240 






(74)ftSA 













(54) [ #gHJ o>&fc ] 7 -f >RV V > 7" •) > ^ -y K 



(57) mm] miEm) 

tt^ratvyy ^trfflv\fc*«-y->'7 p y y^j/ kst 

t% #y $> At stasis &«ii;u -t<D±K3Lf * 

^fifefi^y t^/S^lb'iSSi K— 7*W@feii*S 4 4 
£«I K— 7*«o^E5Ji3 6 tt>s&L&£tiZ> a 6K-^S© 
3?ffi_bK 2 oO^FtT^5»«: 2 4, 2 6 #3M* $ *U 

>-K^ffM^ix^><, #r^7>-Krt(c, mm^y^'^ 
ostsjt»r^-^7*y ^w^is— Kfc#fc*«sjvfcR 

So 




g«3 




L 60 '•NtEPI 



GA AS 



42 



(2) 



6-244601 



[#fff**ff>«5ffll 

7-* sy i/re^^'r vjdfSoT^tfc^ixs m 

mimmztgwti* ntc -®\ t mibis 2 ^^ic^ £ tut 

sw^fi^^HuiE^ iRvm2mfcm^ : fci£i-z>ni± 10 
o r mt-r z, m& * ^ '< > ? > * * w-r 5 *mwfe 

^W^2@tdSf^$m:*3t9, Sul2lfl2Jl<73 K-f 

[f**if 3] Buis^f^^-v^^s^^roiiis.^ 20 
m 2 m<Dmm.mzmm^m^ titers ^> piumtftzti 

T*5 •? , 7 is Yft'pta < k h 1 oc0bu12V3 3/ 

[1***14] MCm^S'a y h ^<7i7* 
^-C KT?;fe£ft*3l 1 ^„ 

[1**315] «rtS#g?«-**V3 y h*— 
*W a— KT-fc 5.1* *S 3 (DftmM&vk? ■< >■« 

-K©*y-M\ *diaJBl*«:S:»«:Ufclfel»»Jtr so 
-f 7 V K^WtfJfa^ =*i/ + /U/&ft¥>l|ftWgS 1 
i«»S5«-f-5^*< i1>loO*-5 5/^»jRi>645 

1**9 5 (Ditttmfcm 7^v, 
[IS*«7] *wa«->a y h*— /<y-ir/<9^^^'f* 

-entries * com 1 ® t mmm^-r 

h^'o, astE&v 3 h '< y ? $ *— k 

^fv'-Y^ft^l»^co^2^i:m^S/ai-5->3 yh* 
- * * *<nm k frh 5 f **« 6 (Dlfclft 9 -Y v. 

[n*5 8] 1 st/^ 2 m&<om&m i -&r\ m 

H^*Hl£St^<y irfef£<oJI££ felctt;tfcl»*3l 7.©# 



r«*-r4»TS r> 1 U"/r> -+- 



^$iX5ft'MS«ST**3 5 1**117(73^^^7^ 
[11*510] MISmiSO { ^2 5»^:(0*ii:raPi> 
»»(*r 9 V KOIJ-W X, MIET / - KftjSoW t « 

[f**«l 1 ] 1 — -t-^ h y 

h*?)s, ^1 <7) J; D/hSv^vt^Xif 20J: 
»««*Sr*fe5»-&«l*fc«1't''-«*'*'millB4r*bs bU 
IS»lXtf|(S2fl3^^— K***, BtrfB*«3 7'u— r 

mm®.t£& k— t°v =sr ^--r s i**« 1 oro#»« 

[f**«l 2] ISSaT'l'-t^ h y 
tlX&V. &T^7^b'tfmm¥-ftte&lRXfm2m# 

<Dmxwimmmzfe^xm?$^x\,^z.k ■, m&fem& 

WiXmt-tZ&T'i 7 > K-COffitrJ^o^Stt-f >^ 

? ?^*&mmfc&7'<>iziiffi-tz>kmz, m^wc 

[f**^i 3] iwrE»-&*a3s«twiiE*»»^*r-f ?^ 
£f**iii 2(7>*ffl=i7-u-T-^ h y yyifiiigs? 

[1**^1 4] huI5#->3 j/ K-^7^?^t- K 



(3) 



- 2 4 4 6 0 1 



ma*- s y?»AoiB»#j6 L.fciife»»«T 

[SS^3S15] SlrtEJBlRl«B2ii«:ro^-fti:|HJIW#. 10 
l 0 O^-Aro^tt-f vf— ^^Sr#-f-5*ai=i7 , u 

—)-&my4^&mm.-fz>i><DX'&>'9. flares #—k 
4<o*s='7 p U'— h y v^wmssk 

y-Oo 20 

^a»i4*lii K-T^ffiittU. HK±*»Stt • 

[tt*3Sl 7] *BHr:^y KT-foot : BBS 

& ; flftE— *ffi±Jd*a$ixfc*a = ^ , U'— -fa h y y 

Z>m 1 <©^» ; *HE— 3Rffi±fc*»SiV IHrtEfW'^ 



a ; *r«*.fc*a*v^3 ^y*~y K 0 

8] Mm-V-^V Vy*^y KffcoT : 0*8 

« ; mIIE-^B±(w*ffl$ix, JB l ©Sc^,±!»« 9«#M«r 

& 2 wst^_h;45 1) Btra^fit^ uv v<^;*(b <&■$- 

a ; SU«BtHS-Sffi±(C*«$n, flfflERF^^^a 

/u^roB#^jc*3»t-5f-v7°y ^^^tt-s^tmiER^ft 
^•<oM*i»c^«±^uv^tti73®ffi«r^-r-5-y-^7°y > 
y*#a ; &m*.*L*&w->7y vy*^> K„ 

ea&y-Y i 8©i»t>/!i^y 

a = y*u— 7-* h y yy'e^y'f vr-fe-SIS^i 9ro 

2 1 ] mtaak^*©^, ^d^?^ k 

v^y K. 

^is.Tj ? ^2<DT-^ffi^^*^r-r5t*(c, 

cB±(cjf^^ttrv^if*^2 2©iaty7*!Jy^ 
y K 0 

[ffi*^ 2 4 ] «MB*##&<Dl!We* 1 SI/* 2 ©7- 
^Ka«***, HulERF^«#S<7>*lSO t *2T-^ 



-t-n cut Jfcr l 



I «• 



5 

WfrX'&^ftWz.m< KM LTiffi^Wc 2 o«>¥fTi* 
ft ; HulSitfe^fittTl'7>' KF^{d«IS^ix, i!ufB2o<© 10 

[IS*^ 2 6 ] HfJlEJS! l 3M£#s : *m&<Dmffi. ; MIES 

t ; wimmmftm&titiTj y>- FftKmmzfr, fitfie 

»lS.r>*m2«ft-«^(C^$ixT*5'9, ttJSLfc 

#k. ^m%<o-( ^t°-y^**^tswcm&'&y'< 
(D&.<&v£4 ^t'—v^x&m profit. *f*L<«5ot 

wr;- K<tfluiE»2y-Y^— KwAy- K# s Bfjf£R f 

WiK^^S^^P^ftlcg^^H, bu15?f§ 2 *V K 
<DT ;—V'1)mum2=>>7 ! ^<D V yy°y"\y-Y\^m 
gt^tu w\W%2 ^yfyfw*' h A/u- h/^mffSR 
F aj&l^&wig 2 C7-^ E^ftldSgE^ nx*} 9 , 



«¥6- 2 4 4 6 0 1 

6 

zmfczmx.. f£lil l^^fuieig 1 K<o#y . 

-KfcaNfcSiV Wll 2 ^mmum 2 jr4it—Y(07 

me* 1 aim 2 «s^<&#* £ <omas«c u^ffita: t *s 

zft^tiK ffllBRF»«*#li±S:e»i-5StrEfS#i: 
^ 2 ^ffi^frt ^MI-iS?U^S3BlStt-c|B 2 co^SS 

k/ = yf y w=« yfyticgi^ntr y - 

KSr*-rs^2 (Dtmr— Y/^ >"r >^^J- ; flutes^ 
v-^^J-^^jo^^SufS^^— y- K^hu1S^2 

(Dry - Kic^rtv-^ttSgE^ixfc^ l 2 <o*&w& 
* *yyr\cmM£titclhtiffi* ; Mit*Sfy7 , !J > 

[00 0 1 ] 

J:*5. mm No. K999H-85-K-0381 ^S<5# S^SB^J £ 

Wfg*l£#T^5o Bloom Rodwell \Z& 

5 1 9 8 7^10^6 0#(t£13^O*S#IT{ii^iiL N 
o. 106.554. £$fi rif=3g?ofl;«WiaiKa*S:«4.i"* 



• t 



9 8 8^10^1 7 0#»tfflR^*S^fftfcS«iiL No. 
07/259,027 , f 1 0 0 G H z £X±<D'< V KffiS:* 

]) is y >#^y KJ ©-Sliffiitfe 

[0002] ^SKRF'ff-i-^^v^y >^ 

r f A*flr*o«Mii*Dij y # s * ra«»»tti;& 

[0 0 0 3] 

{f -Si-iJ- v ^ 5t i>mTM$L £ ttfcX *> 5 ;/ d 

[0 0 0 4] 9««>«*S**i:*5*t5«^-9-^ 
^t^t *H«FfF No. 4,672.34136^ r^SWSrft 
§ R Fit ^-^S ^ iAA/-C^5£^fco/c 0 £*ir<Dg!fi 

[0 0 0 5] r 5 Ufc^>f y D y K«jfi<£H4ffitt\ 3 JB 
& offiBW5Mifc*H bfcB^PJUM- £ o X , 

IB»igoKS^*3»t* 1 0 0 ^ay^I^T't, 1 



3#P^¥6 - 2 4 4 6 0 1 

8 

[o o o e] ^yy s/ K«ii*3fc&1-5K*as, 19 
8 6¥2flH»Jofcka-l/y h • '<y#— KfiHf 

^^y 94*— KKfrfr*-*. Lj6>U rrfcSMH-** 
WWfctt, SWj»fG>lt'bJ&* j e>' y ^y?Wt%\<Dify £ 

^^±m^^tm^m—m^±^mm^^x^^ 

Jt0V<s/ Ktc^»$ixfctr— ^y - KCiotgl^ 

7^yt, suoatfi^asixfc^^n^hyyr 

yt*5 0 otH ^ — Uy V • — K<Z>Rtt 

te. fit f^^S^t^>^< ^ t> 2o(7)SS^gt 

<D&tntfi&t&ifi* -9->-77<o'<^ K*BSr«iiai-aiii, » 

[0 0 0 7] ^ < <7>jSffl^»-Ctt, 3 0 0GHz 

^^v>JS?S&**-rs R Fm^Sb^^n ^S<£ 
fete, Wb^to fcttv^«ift*^TI»K»i"a4«* 

ti^^^-y-v^y ^994 it— K^tvt^t^u 

[0 0 0 8] 

fnnnol > to 3 v/^ K//t^^^7 



9 

Id^iBv^tt-Y >- tr— ^ Sr* UT ttittffc b 
[OOIO] 

[ooii] y ^tttsctt, tr-i^tr* 

JBiofifeitf 0#IB (*fcteiMiRL*:&^lcJ;o 20 

gs7^ yidfiotesits^on, mute 

#<a§8»* y^S:tt5^7 9 9 94 *— Ki- 

t\ — 3t<o;#y «?Ati*at^y ^994*— Y<r> 
[0012] =i^u— t^steg7^ istm— <om 

ft-^^SrJtSiSo »*bv^lte«9^*5VNT. :<t)R Fit 

^li3 0 0GHztT««i^l5o •thV^D^ 
994 *— KfiR F^jH^-f R F <t Att^^K — h 

[0013] Jfrffinr/u— -y* v y y^mMB^y4 40 

-rso &&4>9** mm*) tx^x^m* 

Z>xvy h74 ^iz^fflV ^7 j^'^ 



#BS?6-2 4 4 6 0 1 

10 

hy4 KK*3^T N ia3^l/-t^h!i5//* 

mz&m7 4 i"t r f«-»3^u— ^*«tfea65-f 

[0014] K»Ufc#*M/^^36«aAjS}ii§a*-t-4 
fc, ^tL^s— ^j-^a^y ^Ab^i^^^y **>994* 

[0 0 15] RFff^^/U-t^ffig?^^^ 

ft 3 J: 5 tc^feibix^o 

[0 0 16] #y ?AtilS^)N + JS^jgfiR^ixS* 

ftSay^yf t^/- K*SS8M-So I Fit 
^U^4ffi^r*RF{f^ffilEkl^C«iE«r* 

[0017] sfc^jBM-cw:, ^ h y y 

-7° (cps) ^fia7-fytM/T*^s. ro«5t 
F*3 K 05 fittest £r«4> S ^ S ^ lc 

ft^ix^o mm#mT4 ^> Yt-4*^rs^^^(om 

«lcJ:»9 N CP s 7-Y yicftoTHWW^M'StiSo 
94*— K**wj*a*i6. -wojoswi-ett, y^^- 

[0018] K<^^7 y- e 1° 

»8ttt4'>a y h^f-ARffeS. TJ—YBXMiy 

/MBIS»c«*:ttSo ^>f*-K07y-Kttir, CP 
1 ^mas^r^^**-!.*- "£tr 9<4 * — K<D 



(7) 

11 

So 

[0 0 19] 

7 -Y > fG o T - % CO tR^itt £ titers 7 

y K«^§ 0 «-7>f7yKrtl^ ja«BW^7^>- 10 

4 5 0 ^ty y '>^ft*«3ru-t^ h y 3^#*» 

l^T\ 3 0 0GHz ^ WR F(f f *t y/D 

[0 0 2 0] 30 

aitt*Ite$n/dftty7 P 70«Ki^^Ltfe 
6 0 Bl^lslttttRF^-HO^ t^yv^t^ 
#*«R<0RFff»«rSflM-5. h 1 2tt 

(-tn-ettlS 1^14^:16 T^"T) "Cjft 
£ R Fff -^£>H< SSflSrSfc-fa ^ cr 

^^^wT/— K5 6 t 5 7 icfoa>oTi£;£-rsn£^£t 
ZfrZ> 0 — K5 6 t 5 7 <OM^*USttEE 

^ o ^ h7>f yicfSoTfflft*- KTfiJStS-*, R 
Ffltli3^i/-t*WKfiotffS*- K-ce»-r so 



ftH¥6- 2 4 4 6 0 1 

12 

[0 0 2 1 ] K5 6 £ 5 7mz.m.th2>'V r >7'/\'S<sl> 
^i^v^w^^^^g^Stcy-Y^-- KD 1 <tD 
2^yf^ 0 RFfS^ttS8B38JB««W:cOnftiftnaK 

te&nV'i f/i-mc l leJR FiRjgSrt^y >^t^o 
*(0*S** *HflJB«* (IF) ffifcfcLfcsK- h2 4KfW 

[0 0 2 2] B2lC*5lvt\ ®L&2 2tt0lWBIii 
h 2 4tcj6tt£ffi;^'ff^-£3E-fo -e — *S**Lfc 
26. 28. 38, 40, 4 2W4 40#Wtt^ 
fc-fr^/WjiS^s RFW3 4±^3 0, 3 2. 4 

6. 4 8. 5 0W5 2^^tb-?tb*|-/Ci-5o S^3 4 

ttij-v^y ft jsjww-cfc*. 36-e* 

l^^^W^tty^^VMilL, 7^1"* 
Bfl»i:*$ttS 0 fy^^xtt, ffiffi?giS (LO) 
fO OgtST^4t5« ^^BB**. 

7. 8 tr=3fJ?J&>e> 1 . 5^3»t45^ *56W©* 

[0 0 2 3] H 2 Sr JLtUi, -y-^^y >^Vw;*<E>?8£ 
dSRF«^3 4±©ty^St;2 2t/TL«iJ: 

^3 0l^i«lfft»tet5-*, fy7*/^2 8l: 

*3tt£«JEttRFi£Jg3 4(Dfy^3 2iC*5»t5ffi 

BE£*fjE-r*o mc<* ty^3 8, 40, 42^ 

1/4 4tC;fctf S^V^/^mffi^. RF»340fy 
/;v,§4 6, 4 8. 5 0RXI5 2 \Z.j$\f Z>m,fr t Zth? 

[0024] ±tso-y-^^y ^r&mi&'tzjjfe&s 

TfifitS, ®l£#SRU *fRF^7T% RF{f 

^3 4^#-hi0l:^^#^ o 
SflSBSWJ t = 0T'ty^tl6^C, 5 4-C^Lfc^U 

t> o t -r ^ c # 4 s -y- > ^ w ^ ^ ^ ^ ^ c mss t4 



I »1 



13 

[0 0 2 5] $ N *flBirV^w^;*5 4tt; —&<D^ 
y^a*te*<03:y^J:9«:S36*fcfiV\ M 2 4> 3 

juy<ju^<Dmmmm^m^-( — kd i tD 24r5tsiic^- 

>i^C 1 £C 2Sr^LTlil*-fp3^3ii@UTV^^ N 
tt*. KD 1 ^M7^fSiEQ/C 1 

Xt^*x££i£0LSJnR 1 ^tt^CS^Ol 

«y-^^ * v nvu ^ com n + t-iais s tt s*# 

[0 0 2 6] RFfB-S-dSd-vSixfc^&Sr**. 
5. {IU RFft-§-^JSaifc^^SS*^&^^ffi 

H 1 K6 itJBE4r^ri-So z.z.-vy'fx- 

-K»DliD2lt K^^Oigfry^T^m 

/ — K6 2^iott^>mJ3E^VRFT-fcix«, ^^bcf^t-jo 
It 5 7 — K6 4<73mJ±l3V r +VRF. / — K 6 6 ^®JE 
Ji-Vr +VRFT*fc^> 0 J&fctR 1 axp'fr* 5/^ 

K6 8*d*5tt-5mJE^¥*EtVRFTfc5r £ 

[0 0 2 7] RF/je- h 1 Otd^tt^RFm^-^S^ 

ixT^ntf. D-y^/^^tilHA; — K6 1/ 

«E«ft<oatti:5ri:4<, RFA*0>R*mttsftSf 
RF/DeUaf§^^— ^ll^ii/cr 5« i"&fc> 



(8) ^¥6- 2 4 4 6 0 1 

14 

/T'WSESftTV^jftfcRfcS, R F A*A ^-t PQ C 
[0 0 2 8] P*ra**5E^»^«S5"eW:, R FS^f 

axartasfis-efca. fc*>*>A/. RFifW^yi 

fv^ ttJBJWWft ¥k>?£ R F «#lC*t LT t> WiYft Z> 

[0 0 2 9] jfiU #*0J!<7V>;*^AK;fcV^tt\ R F 

[0 0 3 0] HI 2 iC&ttSR Fff-^-3 4<DB#R3T ^ir^ 
20 «FIW^-Jr— s^y??* (i%m) tt, fRF/flFTfc^o 

iiu f rfwc/ — K6 8 tc^o^sm^m-^o^PB^^ 

5 0 EI2t;:;fc5tt5A-*§-3 4 6DP#Pfl#Jico^PB^c:±fB^ 
^r—A^r i2*(7)fl^2 2fcBB-f £ 

[0031] ■ 3 sr^RH-r^tf . *»»ea69>f ^^is 
3 ittjgw-eifonsi 5 vo^abie] 

SgDT% 14 (A) Ii*lft*e5il9>f ^(-A^-f^A^I 
40 /<y^Sr«U BI4 (B) {-ZlEgm&m?^ >Cfe v ot 

^>^^W/ct^l^Ll\ g)3 td^bfc^-f K 



15 

^>-*te[!4 (B) \C7jk-f£?\c^ i. VIEW—? £]iu 

[0032] mmi^(DmM^mx\ a^^^^<d— * 

ffii-5^ott, /</u^^>a:t,Jt«si9i»|BttJt/^u -it 

[0 0 3 3] a*EG>*&«ftflfffc: 7 . 8 t'3^> 

bl. 5 t°=i#Oi^±^!5 WfbnSc 114 
(B) tC&ttS^s/v* 7 0O4g|ai*Jiy^7 2(D*>mt 

tt^m&xzz&x, i4 (B) oiSi?gtDafBB«*i, ^ 

VM> w^*B8*"C*>*. WT, HI 4 (B) <D&j&±\C 
*3tt5W*£7 4 £ 7 6PflcoB#IBSrSc*>±^!9^rei:^ 

[o o 3 4] n i co^-r;*-— KK?iJ*r/Bl^*:(Ott:. p?^ 

^4^5o -fy^^y^ 1 4 t 1 6T'iLf:aS 

[0 0 3 5 ] «a*fix^u^dS3E4>K^t-rixtf, #4 
or— y<D* ^ s<i/ ? ^ * k zin\zB.&}<Dffi.fjifr % 

f££9, y-Y^"— K-C<ORiFttffilijgR»l/2 5C 1 
OjaftftJCS-effiSrfi-rS, o*»K 3OOGHz0R 

K«(- 107xAF777^ KEAT"Cfttt*L 



(9) 1$i¥6 - 2 4 4 6 0 1 

16 

^T*^->-r-5«t sn^r* six, tfcffiftea?^^ 

-Y*-— Kttl is»3f3 0 0GHz 

10 [0 0 3 6] WfBOWT#*.fc**R*^BBii-4ftv^ 

[0 0 3 7] *«M^«k^(c:j:tLtf, t^Dy^ 

[0 0 3 8] *|g^(D^lc£^<-y->'^ , y ^if^y K 

40 ^Vn-C. RFAM-MOIt ^aa^U— 

o4>*3|#8 0fc««*ix/t:3|t«tt^!/ K^b*6. ^ 
^iSl^ Ihv^y >^i"-<#RF{f 
-i-Sr. @ 5 (OfAi:* tfct !) > KD l 

^y s?^y Y<F>\"<TV h5r®0&W^^bfc/f^T*fc 

[0 0 3 9] RF{f-S-ffl<7>*a=«^u— ^*««M:. * 
*»»8 0 2o^)7- *®ig#8 2. 8 4^^fiS 



(10) 



ftmW-e - 2 4 4 6 0 1 
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AL^-fe>-^ 193x10 18T*fc6— ^> N- K— b° 
>^tt3l*-fe>^9 3 x 1 0 3 6T*fc£ o ^»*^f$:8 0 
^2o07^iW8 2, 8 4 £<DP^coi5i A/<b*tf)iii 

[0 0 4 0] ^T^y 6^, V^^l) 

- KO±*C 2 o©7-^i«ft 8 2 , 8 4£:gBKi"5 

®Wf$:8 2 v 8 4lcg&K£*VtV > 3. r.*lib 2 oCQ^T 
>yi/8 6t88fl T — *&m&8 2 tS 4!&»5>tt 

■To r*tbo«HHBIS**i»cJ:9, 7^Si»8 2^ 

^y is??**— K*i:n*bfcaAjfe^iRid»o-casj&sj 20 

[0 0 4 1] fy^^^^aA^^^ 90TVTLT 

W: g^ 7 K9 2iig^^w 0 *j»^eai5-<v9 

612. 2o(07-^i**9 8i:r0 0t>ttS. 
7^e^7>T vo«5Sfi, *&T*PL< tfc^1-3 0 ■frVTVi' 
K 9 2^^U7c^*m*9 4^<D#<yZf 

yy^aot, »M7^9 6C8^^^ 

-f >-9 es&^&aixfc + IB^i'^tt* h7«OTO 
fi» trBbfii-SJ: R F = }-3|t«i«rt— 
<l:9 0r^^ii5o o£9. «i*10 2^A^ 
9 0T?7-^EE«1 0 efc^ttftttSix* # 
j»»eSI5'0 9 6 07^S?I($9 8^10 0^T- 

>!)D£*U ^T^y 8 6 t 8 8^fp]^9 tpffl'*^*^ 
v?108 — ^WMVf 104tlO6<D2 ^XDWj}*: 

[0 0 4 2] g*g(£>N+ gtC^$tt^:5 i*<7>*l 

^^Sfeti 1 oa^ tpmv^^^'^^&ffii&'tz^ 

1 0 2tS^ N- ilrlPTxs/fy^^niol 1 2 t 



1 § 

|#8 0lt 5 0^— A^afeii^ffiStl 1 0*«^T 
^ift8 0Olift(!rS»t§^7yy *s*fcHM*S 

[0 0 4 3] X«tt««*Sr*o±*c:«rici"SWtci, £ 

ss, ^t-KDiiD2^w, fttf#«»ea 

[0 0 4 4] 4Emj&fci£ : 7>OS 6 0tM*l 0 2 
tt> 1 0^tT7-^I«*8 4tdjS^^ttT 

#»»fi*5^ ^(7>r-^ffi**l 04M06 
tt, RFfif =>^U-t»»f ^)7-^ffii*8 2^t 

lot<5t fyyyyW^-KDUD2« 
nctot^j^ 2owia^f>tcuc2 

U~ h^Mtlo7-^I^#8 2fc84 fc— ffebfc 

1 tC2<Dh y?-f\s— Ztl^tl 1 1 6 

til 8t^Ltfo5o 

[0 0 4 5] SfrCl 10 11 Ull *R 2 T*^ UfctetftSr 
D 2 12® 1 ^(Otf^i 3— KD 1 t D 2 tCl^-^-r 5o ^ 

*-KDi©*y-hu ^r^y s/^i i 7iaot 

r3>^V-^C 1 CO h htdS^c^tvXV^^o ^ 

-Y 3d"— KD 1 <DT J — Ktt> RFfffa^^-tiSf 
8 0ffli/3 y h^f~y>f d-— K<OSESffl^b 

KD 2<DTJ— Ktt^T^y r^H9 ^U 3 >7 
>-*C 2(7) h y-f-fys— M 18 tcS^^^U^— ^ 
KD 20i7 KtiR Flf^-7^ y-o^^-^s 

[0 0 4 6] 11 ^ COt&^tR 1 (2, tl^jA^N+ m<0 0 

tv^ 0 :ofl«tt, 2oO|x«i2 4i:126tLt 
^LTfc&o 2 4f2^T^y 3/^1 2 1 ^r^L 

T. ^yf yfC 2(D h 7^U" M 1 .8 Cgit^ 
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So ISffiEJSl 2 6te^TyV yi?l 2 3£r;frLT, a- 
>y"^C 1 h yZf7\s— hi 1 6 KS&RStt-C^ 
So al— 5 y air^U y^l 2 3«r»*ii* 
J&gtEfl&l 2 6lCg&gELT^S 0 «0tK*l 24H2 
6<0»rffi?*£8&ftte^L< > #*<Ojg^E«ds«?b^Jg; 
StSr^T-f ««t 5l-^ntV^ 0 «giE«l 2 4ttl 2 8 

1 3 0 KSff * *K ^»m^ 1 3 O l*S*n;l* « 1 2 
4*1 FfS-S-ffl^tB^/ — K6 8 t LTttttM-SB&Jk'* 
S/K13 2K:gggLT^S 0 »StE«l 2 6ttl 3 4-C 

M*V— K6 8-Cfc*>5gg^y Kt«ft*ttLTV^ 
So JBU*<Bg^'*5> Kl32il36li:i9, H]SS*¥ 

[0 0 4 7] W©*»»ea69-<^1 3 8/A I^T^ 

fi^^f^l 3 8f4*»fllci:oTlK-C4<, 

[0 0 4 8] 3 5DB^sSl4 0^RFfff3^V' 
-titf?:«t5ri:T% &mm&7'<^l 3 8 

[0 0 4 9] El 6 (A).^b6 (D) &&M1rZ>ts * 

Uft<D£ fcfc»L^«ii3&S»LTfc5. El 6 (A) teg) 
6 (B) <^^^*3V^T^JE$^c«tl9&El-e, 0 6 
(B) fiflfi&Oi^v^y ^?#4it— K»»4:il5* s , 

So me (c) te, **w^»*uv^l60y^X^<fll 

IDT^Sc 06 (D) I*. ^fy/!)y^>3 5/h^ 
£^3*— KO«it£^-rW®H-CfeSo BI6 (C) 
«BB' <Dffigas, HI 6 (B) ^WI^/Tto 
(H6 (C) ^coKfrS^DD' co&Sd 5 , i6 (D) Olr 

b^ust^-*-. hi 6 (a) liii^si&i*. t 

{JiiJ<oE]6 (B) lc^uy L c«}it«b^KW(w«-jSi-S 
3fe^^ifct>o-CfeSo SI 6 (B) i6 (D) tcisttS 

[0 0 5 0] 16 (B) % 6 (C) &t56 (D) 

&<o$ btez>mm&'&btiz>o me co (c*5v>x, ^ 

V<DT / — KMU 140M4 2T->3 y b 3r — 

44H4 6T-g>{£i&T^L-CfcSo 
[0 0 5 1] RF»*3^l/-t»M©t*»*lt 



(11) ffl¥6-2 4 4 6 0 1 
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[0 0 5 2] 16 (C) =p 8 0t«O^* 

-KDl^, H6 (D) KBrES-C^LTfcS. i6 
(D) M*5^-C\ ^t-FW;-Kl4 2lt #V 

- K £ (n&M&MtfZ-t S 2 OOt- ^ yfig&l 48 t 
1 5 0PflOffitt«iSl 4 6±ldK£iXfc* h V y?Wt<D 
isa y * Z^k UT^LTfeSo rttfe©*— ^ 
y^StjStt, H)6 (D) (C/TtfcN-I15 2*I#, 

10 *I£>iA#-N + jii 5 4 OU-^^tC^Tit-rSdPL*^^^- 
V^LT^^ttSo N- Jl&gX :nt)<ri?Lll tiV 

— hWW^t^^a y h*— 7< ^/H56M5 8 

O2o<£>3£ttj:7^ v^-T^^fi:e^to^^ttTv^s 0 

~ftib£>?Ll 48M5 0tf>*fi*Rte, Jrti^tl&lti? 4 
y^l5 6tl58(OT*tUa6 (C) KUSilfcT? 
^LTfcSo 5y**jRtt, 10 2ty^^- 
A^y;Wni)A N 10 2ty^hn-^ 10 
0^-V^*^ h B-AO-y^ 6 0 0 O^Tl/Jf* V d 
— A(Z)&T*1S/£;£av w*Lb£4 5 0tWg«7^ 

>^f— 156U58 6 (C) CI 6 0 T*ft» 

^T^7yK^@6 (B) C*^^^ ^i-J: 5 
C ±7^5yv ? 16 2(aot3yfVtCl^h>> 
^l/-M16Cgg^ixrv^ 0 :^7^^7^ 
16 211 IH6 (C) l£ 1 6 O-e^L^ci^a y * 
30 ^yKOU^tT^ 9 > K*> ayfvtciohy^ 

hCO^ ^/H 1 6Co^CilttM<?)^y 

y^-CfcS, r3^^>ifC 1 f^H3 6 (B) |cJk^5^^9 

4^7 1 6 4<Z)lCJ:oT^f^fc^ i/^r^^ h 

-M16^P>^§« ayf^t^h^^iz-Mt 
y-T^-— K^#@^^p a o^T-"^®^8 4 Srflg^f 
Scolc-K^^Sv-a y h^r— y ^^co^^^b^So 
[0 0 5 3] RFflf = y^ ^ffi^^^^r^S 0 

40 h^-^^^T?^^ 7 > K^T/— KffiiXa y h 

KD l^WigirlUCT'fcSo r <DT^#t£fl# 1 6 8 

//i/- h 1 1 8^c^^^tvTV^So 

^'K^i/- h^bffifbfei 6 4<oJB«c±oT»K*ix 

TV>So i6 (B) |C^bfcS«0^®«cB. y-f^*— 
so (0 0 5 4) Hl^UcSftRlll D6 (B) <£>t£r 
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7 1^, ^yfvtciohy^i^-hl l 6«ri/3 
5/ b^-^ 9JWT4 7> Kl 7 2teS8HEl/r\^5. - 
<DT 4 7>K1 7 211, N-Ji 1 7 4 £K£T;£"<ON + 
IfCijxf-^J ft*:*- 5 y * «*7L©±^«J« * 
ftTv^o H6 (B) -Cfl, JSStEisEl 2 
5„ >3 -/ * 9^1 7 211, N+1126 «l 

[0055] x77i y^*r»rt-#-«*j*r±, #y *a 

S^o-fe^^^ttRMfl, tt»AitTJBftLt*) 
5 Q 2oO^ 9>\"<9 — >ffl\Z^T7V y*J 

«J*U ggct^#2o^/-K^f5 a ft^T*. 

-r& 0 ^y y^«r»riii-^<#«*o7* h us* 

«rSW\ ^^SK»^fT*>ix. — Kfc: l 0 0*>? 

* h u— AOf^y, 2 0 0 h u — ACQ^ N 

* 6>t£ 3 0 0*^9** hP-A^y^f Jti^o 

f 2l07t h M4K*S*L-cateS*U ^2i 

JLSrBBHS. S2l07^hl/^h»Illt % 

m&ii&s mm*9/L>mzj&i&'+zzki><£too 

^6**U ^<7)Tffl^ 2 0 0 0 t y h D - AOtI 

^p> x 2^oywM^x^ici^5/^ 0 ^ 
o&'&L* y*Hk. ')x^{:7tfy^7;7 p i/-Lt, 7 

n^y 5/ s*«#<d#mbk:, Mi/f^y^i 

a^IMflT, 8It^t2oo;-ra^/c 
[0 0 5 6 J !!7£r#88-r5£> **MO»*bv^HJfi 



(12) #^^P6 -2 4 4 6 0 1 
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0 2^^tf^^u-^«ftt ; tc:fto/c1^>^w^^(7) 

10 U\ ^37°u- figSf|j:2o^fiffi^- K> CPWi: 
K £ P?-S#»^~. KH. ¥iry ^Sr««l 
»»S:Wi-S. :wWpyh7^^-F^Wffi 

7 P U-t#?ftf^Kt^t^\ ftg]7lC7jM-J;9 

snytieyj^^^T^^^fcti. RFfi§7^^wc 

[0 0 5 7] CPW^-KT**I^7-f ^A»bSJ*Ufc 

tt N ^D S /h7'<^Wt5 2o^7-^S9MS 
»t«^7^i)y^I5o r<£)J; ? ft 1 o<7}:r.T:/y 
* s^rtittj&SH 7i:8 8t^Ufc^ ftA,& 90i^ 
30 ftflO^T^y ^ ^lljLbfr&V^ 15^8 6T/T^tl 

t°^®<D&mmm&\%y'< kt^ies: o mm u 

[0 0 5 8] -y->^^[E3^(D^O Ki|>S*l;*c£^<DT\ HI 
5C13 8t^L/crtMTDR/^^4^J:^ P«1 

^-efe^c v i 3 8 coai*^*3^^3» 

40 »P#M«1. 2.'8t^^C^^t^^ I^V^ 
Ki-ioTiBlJ^bfciS^^FWfl. i8(OTt 
J: 5 t-4 tfzagrefcSo S!)^-h^S98. 5b ( ^> 

ot*#v^fi-C2. 5 t°=i#^T^i:^T/5i 5 t)B$P^^ 

tf. El7cO'y-^^ P y Vf^y KtftiaoT2 0 0-3 

0 OGHz^fy/ll i/tf^y h*'<> KfflSrSric-prig"C 



] 



(13) 



- 2 4 4 6 0 1 
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24 



< Lfc r t K J: 6>f *^*£3£P Lfc fc cox^fc 

if, KH«IBO*>'^'^^u^©«£E«:it*i- 
[0 0 5 9 J IJ-^y y jy^ttffi«>**tt, £9 10 

[0 0 6 0] m5f)>h7 <0*jr^-fV l/f^y KKW^ffi 
IftSb^KoV^ [|1^3yfytC3tilfc3 30 

z T'Kl/:^5, S'J^mS (0. 5dB) l*9-C«J£ 

9 o^y ^v^h<D*/h^tti»r^f-^^#ett 

-6 0 d Bm^b+ 3 d B m<0 gEffl-CH^-tta 5 0 . 6% 

( f^u— ^ (blow-by)J ^5 5dBT^of;-J, 
I FMO|ft»#«tt6 3 d B, JPugB^Jtg 
-RFPpl^lfeiR^BIi ( ^7^79 h (kick-out) J Ji 6 
8 d Btfcof: 0 

[0 0 6 1] 3afflM**>'^ , 9«:, RFfS-S-SrWpM^^ 
— sMHS bfc t co^ if a^r f JS«»^>tt LT tlg«<0 

JBSMgJRStRF*- HWT^»«^«l»36S4i:# 
£ 0 3&^5*¥»d^ aa«lf^«)RF7>f>-l:^ 

spfBtt. JB»*fiS«l:H:HlfcDC*7ty h**IW 



[0 0 6 2] 0 5^5)7lOTLfciifiH^W7!?h 

[0 0 6 3 ] 3g«<^f^»(CO^Tttft«A^I¥L<R§f1 

x 1 0 160 K— tfV^lC 0. 6;^n VON- ffitt 
»"C»fifc*ttS. 4*tyfSi9 3xl018OK-tV 

Kco^y- k fc *»»5 >f yftl-ett, 2oo 

^ 7 p i/~tfif7-^s$*riT (D&mm. 

^ o ^ h 7 ^ y^e- K Wgffi^iSlt^o 0. 0 2;*- 

^p^-feV^a 9 7x10 14<D&&i£tetf % 1 1 0 k e V 
(DfTh&Zf-t, W-Jj-t^?-^*) 1 x 1 0 15O^ftfCjoft 
5 1 9 0 k e VC0^T^iA^^*$rfflV>TtT^)tL5 0 ~<D 
»^ff*>a**s, ¥*tyfS!9 4 0^^-A«±© 

^iA^-*, l. 4^py^H^ KI<o±l:i. 6 

$y?m&*mM-fz>o tas««tt, o. i^n^ 

^^>/0. 75^ny<D^/l. 4 ^ ^ n 
^!)7ht7lc < totMSn5. y h*—?**- 
— ^^^^jq-ib^^^Hri/^^v^N- #iKi:m 

[0 0 6 4] ^ V &<Dis a y h ^r — KOffi^ * 
K«frT% 20^D 5007xAb7777K 

cor, v^^ihom^, S S*«««»Sr«*^*J««« 

^C<7) 1 Ofi (10x100GHz) ^ix^-f-^/c^C 

5 0 i, ooo^y^ho-AoSfb'>!/3^ Id 

K«5SfC*5V>T*-I 7 0 0GHz (D&Mm&gL&^X- 5 C 
f n n r c; 1 2^/1^ M -> -i v-^ v-H-mi^^tt: ^ 1 ~T 
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7. 3t^5«v^»W«*«r*r««»t"e*<, St* 

R*#-Cfc51ftilplCt?fc5. MS^IiS^^S 

[ 0 0 6 6] ^-a^V-^tt, ±#C0?^^_LK1 0 0 
0^>^^ hu— A<7)2 5 OtPECVDir>!i => V 

M£2 ^ * n y(^^ ^^"Cfe6 0 £ l^jfl^ 

[0 0 6 7] i>49 tttttt 5 y ttEttfc:£«***G>» 
^^-^fe5i7/!)r^lt 1. 5 ^ n >^ 

[0068] ^r:/y *^tt#TfcM&u #&A(ui¥ 
[0069] ^^^km- wt»? h-vmmtew& 

ft, &<DiI!>-Cfc£ : (1) ^i^^fflj^^^a^ 
£5^-/ y fy^ASI ; (2) RFtK- hKl*5tt5 5 0 
ACDA^S^ ; (3) fy/y ^JfMm&teM-f-Z 
*e:o^^TRF«•§-^*^kL*v^r t ; (4) Sfttfi^ 

KBMts: £ ; (5) ht?o»a*BE 

; (6) h-C(D¥~m Y^^Zf ; RXfi 

(7) RF7K-hW^SK7^7'o 

'S:*2SU l*^f y / y y ^t-< t r f ftt^is^t 
v\ RFS§7^yof^fti:tWie$ti^^ 



(14) 4#fH]¥6 - 2 4 4 6 0 1 
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[0071] m&T&fcm?-* i't>>b<wpm'<ji'*&R f 
i o ^i-^rB^y^-y-^y is##<<it— Yt^SLWi. 

<D*»#*rj*«i6«;i l KOMM£ 

vf— 5 0 3— AK:JS»-t5fc*fc:tt* m-<o 
f o MSJfc*r«o,fc 5 RF if 

i#8 0i:7-^S^*8 2, 8 4 jWBtfHf^i: 4o 

Sfi*©3/8t*fc5RF^Pyh7^y^R 

R F (It a ^ u^tWftff ©WWttSr t 
fe-j-i:*^ RFflta^^tlSltSOt-A© 

> tr— ^ V ^ t£«:0 0 
[0072] i o o g h z yico/< y Ki^t y 7 P y y 

Th&r-l 00^ a^J^TT*^ittttf^<b^^^^^S 

*i"5o c<7)^*(^, 2x5^py^>ty7 p yy^ 
^ K^^^t- J: o tfi ZtiZo 

x^iottS-Y^^^^^^^^Pfi^t-Sfcfe. ioo 

40 mrfL-tZtctb, */M8:ff^- /u*rffl^T. #g^*T*# 

^ ^;wy ^ h^^xstci t), 2^pyo7-fyi 

5HSfi£«81gfiL l l 0 , Zo^t^yv^^fvfS 
— ^tt, l^iSl 0 4 ^DyifflS$tifc„ 

[0073] ^iweay-f^BLv^w 



(15) 



4#BB¥6 - 2 4 4 6 0 1 
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28 



1 2^effiMf l 6— e»-r^igST% {f^^it^T 
^^^P^^Btr^Tf^in^^b, - Tf.out ^C^LV^tB^^f^ 

coii^T^^n^r^^^^ix^o A*rtf-§-i oi*y-* 

j&£t2 2£^U m#3§£S£l 8^JloTf*;fS£*L5o 
[0 0 7 4] A^*$^ 1 2 t \^^=h 1 6 £ <7^<D2MS 

Vc^rttb^VNE^^. ^tt-Ot: 0 — Zl fl- 

it B^sC^y is*jc^*v (t) -e***tfci*iiB*ffl: 

2 6t^tfcT-^®S*i^lttv^ 0 oSD, 

9 (Ottm&tem? >f ><7>fg 1 E#f*. ^28t 

K3 (man* 2 4 ^*«*ixfcry— Ki7-^®#ft 

[0 0 7 5] El 0Sr#fiBi-Si, — *JS«lciS^9 
^ * ;d— l oolffit£r^i-<0{£ig UfcM^f K*5 

^) 3 8, ^^3 4, StfN- K— /xt^^Vir 
;Vl3 6tN+ K— ^xW^V^/US4 4 IdlPHtS w 
kki~Z> 0 $ V?WZM>4 6 t 4 8 £-g-#>7t^;h,?> 3 
o<D«i*SR#as % ~>a * h*— K*r»J*"*-*. 

<£>iSffl£3H\ r*>gg2:«ittc3 4#, ig'W T^m/Eic 
J:oT4i:tN- ^fc^^v-^^^i; ^At^^H H e ^ 



K©7/- K(- W^titOTfTt, -til 
KT\ N- xif^^fv'-t^i 3 6 d s ^^f KO* V — 

Kt*5. #y— K^^-rs^mjE^ry— KteSMm* 

(v) i:»t5a^^t^y^y^-efc5o 51^^-^ 
ffi«=^ & t*m* mi fix v * 5 Q «je vjjs i 

[0 0 7 6] r ^ms^^ktc^ 5 Th£ x d CO^ 

-To 

[0 0 7 7] m 9 S: Wt/#,«i-^tf % ±fe U/cS#0#Pfl 
©»btt, ^B^B^^C i"<nmmz&\,^x&L<DJ:ot£ 

»fiiO*tt^^^>?y^rt:> il 2ld^L/cffi5:^gc 
rnn7Rl ^^^.v^^^feWii. ^^^7^ V<7) 



(16) 



4*BB*P 6-2 4 4 6 0 1 
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[0079] jEmzw^tf, xD&&#m:<nmi£fc 

(CT (V) xmir) iWtt^> 

mmmtnmm*. w»B©s;5-c4*bJi5. tt*B 

[0 0 8 0] »j5^7^ yic»oTgSt^K, « 

fifc#«ETfc<5 0 dOK^gtt. mi 1 S:#»tJitfl»-e 
#J:9o illlt f^(2J (A) ^io^TVIN-C^bfcA 

*fi^4o^ i^ia (b) ic*5v^vout -c^ufca* 

Ltfel)o ttJ*fS-§-coSz:*,T^I9B*Wtt. Tf.out X-£t 

^a.ft«iEll lats A^®JEOSl^Jz<50^4 0^o^ 
£{£l^4 2lCo^TTLT*^Lfc;ii3£'<^ h/i-J: 9 fc 

^sjk h-M^iivvDfrj > mzni&tmfc^. mil 

mi 1 (A) (DTf^nklt^mi 1 (B) OTf.out <D 



30 

[0 0 8 1 ] HI l 2 Sr#fiSi- 5 t , #* Li^iSWc:* 
<5<*»»eai5-<>C>¥ffiBI*s*U-C*>S. 810, 
12, 1 3&tfl 4 fc<^T#fi^*US\ CSS 7^^*? 

vSrf^fflli-* lowJftl:S^5< . B 1 2 *<D®rraS 1 
0-10' -itc -4 >F^C0 1 OCD^^^-— K<£> 

SPfcft^, T — ^ $^M»j&2 6 t * A'SE^ 2 

4i:^1lClx.5o xt^^v/^/wf^ii, 3 6/ 
4 4tvTltfc^ B 2o(7)¥ff^^^^(*24^26 

Kco^y- KSMfc-ctfcSa rwy-Kg^t mi 

4 4 ^o;*— s y^8^-ejia,^n5„ 

[0 0 8 2] yf- $ y*&&4 6t48lt 
,&4 6H8 SrJKfi£U#S^ s s »-C»3fi"r*a*A»fe. 
,S46H8lt 8%C7D^:^ 1 2 £ 

^j^ 0 7-^®^ 6 t wry - 

2 4fi. «-*4krt>*>&£o S y^fiMS0 2oro 

»^ytl5 0^5 2[:J;oT, T — *m^&2 6<D 
v?fg£Mi&4 6 4 8fc5lM«r<Z>Tfl0O> 
N+ xf^^i/-y;l/l4 4 — irfetfe-r^^^P^ih^tL 
5 0 rixT% ^C0N+ t°^=3ri/-V/^4 4 ^^Lfcg 
i4 2-(D^/^^ry^KCo ^^^ttjftffi^3i 

«r^Ti-S<03^»*Uv\ Sl4 2^iox^^y^ 
[0 0 8 3] ^t-Ko7y-K»jStt, e&teSS:^^ 

y -V 5 4<£>-hlc£:Ji 2 4 l^oTM^^T^S,, 6^ 
fclgc^ 1^-^5 4^, ^i2 4^>3 7h^r-^^^^ 

5 6^5>^8U 4I2 4^V3^^-8^1T 
S«)ii*JB4 4— ^^<-T ^r>^L^ K?r0^^-fr 
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r^-^i^ ^-y yrv, o ^ Ri^E-y^-r 

£*i& 0 ^?;uB5 6iLti4U>ttJ(H:, #y*^ 

[0 0 8 4] ^*-K©ry-K»A5 6/54/2 
f^f^AtiMSiJ cqi 4 5Hl-f¥b<t&ej 

^LT«3tSix5. ffiOffiigt^-r^T, ^xtX-Wfrin 
iot, ^y ^Afc*StE^&*t>iS<«ttfc*B5d^ 

h Uv** h&mM£ tlX7* h Uis* h<D±(D 
* # , 7* h h^^^Lf^l-^CT-S 

*<y -< * KcoSJi^fiJcStLSJ: #y-<SK<£>g 
[0 0 8 5] >b v h*—y-<*— V<DT KSfj&Sr 

jBric-rsofc. -^(offeoy- hSftffii^o fiu - 

ixe>^rO(l&<7>y— hSafOfKli, ffiffllc^b^nst 
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[0 0 8 6] N- ^ t'^v'^yUJi 3 6(7) K— fy^S 
&I4. 3Xl016NDS^/cm3t*fc^o LV^ 
J6^J^*3»tSN+ xfc^^v't^l3 60K-fy^jg 
3X1018ND SVcm3 T'i)5o 

[0 0 8 7] v-3 y Y^r—y^^r- Kf4, rtfflfcpTlbK 

3 6 £ 4 4 (omW^nr^ y y K*s#fti-5 ^ 
t: 0 * * > * yt-Ji SrJfe»45*fflt-r S^tlciot £ 

6 i 4 4^T^ B B B ^ffi^r5l^®r UT^W^^y 
5 4£5 6t\ xt°^^^^l3 6H4toM^ 

^-y^ir/TLTfc5 0 1 3\z&\,^xl¥&MfeT£ : 7 

^^ti^o (#JT*>»*) ««6 2«^ tT^iA 

y h 3 8«r#lT%a*«H*6 2^(c$)J|5g-r 

So ^ttb^lft^WI^Wfi^^aEttS:, N- x^^rv/ 
^y^MS 6 t N+ Jif^^->^^@4 4^il«9^S:^^ 

5 0 wtbbmi)fc2&ii, mi ot 5 8 1 6 o-e^LTfe 

[0 0 8 8] y h*— #4*— KK:B8i"5l&»» 

9 > K^**^)5pffiBI^. ID 1 3 ^Ltfc5 0 

(Olf^rtDtlt &»a«E-c*>5. H2ro«s-ei 

6*s % 6 i 4 8©fliS:R£lt^ 

£0 ^/^^ 2 4 ^ ffil^lT^f 7 V K 6 2 O 

[0 0 8 9] HI 1 2 ^^-^Pd^ ^-T^— K^t'yf 

^ ? o >-<7)g:ffylx~yU^^^tl^ wtt^D 1 4 b/c 

t—^WMW 2 e t (Dm<D^^<—*h 1 0 ^ ^ n >-efo 

[0 0 9 0] ft/hffi«ia:*>TdS9^PflTf.min 14, 



(18) 
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WHS******* 5 * H«C©a6 t 7 \z.*ti?ti*Z.X 

5^yu:y (TH z) Sat U#5o mt-J: HO^ 
n V(DSSf+/U— yU-C, 5-10 K*^fJ?mi&<Dj±.m±Lh± 

r> ( T ) =1. 4t^#) T% *$0. 8 zK/U h <£>Jg-&® 
{i^r-T (<f>) a^)5 07xAh777yKOCjo^ 

(v) «4 4-5 5t-^ftU PiiSST (v) 1*2 

5 tra^wacft-rs. 

[0 0 9 1 ] 01 Otc^l^T. N- ^b'^^f^-vyUS 3 
^>-y;UJl4 4H:»* UV^JS^J^^V^T, Z^ftOj? 20 

[0 0 9 2] Krt<fc«j5tttt\ BlOt^tSEB 

mSKSSs 8 t 6 0tC#|SSbTil:?iJtg^#^U, r*ta$ 

£1gis£3 4£>/tf hA^?)N+ xf^i/ir^l4 4 t O 

2fi£#ti\ n+x ^rv/ 1 /Uf 4 4 Srlo t ^ 7 
*g^4 6i4 8(D^^^5m^coi5fLntcS@l.y L c^; 

:<offiStMlt, -et^m.?mtn.<Dl&6 0%£ 

4 6i:4 8(DggiH«@LTl^ 0 7-^B»«2 6t 
2 4 fc<0WO|inWa s *VMa^ ttSfEBS^ftft 

[0 0 9 3] N+ ^.^Z^is^^M* 4 t*. @18f^ 
*;Hg;&2 6 Lfc 2 ^ / U-t?|$ff 7-^® 

[0094] mi o^x^-f 5i-^S?£ 
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-K«>*/JMKtt, A^f-^- (Tf.in) oSfc*>T* s 9i*M 

[ 0 0 9 5 ] m 1 <omm<o^mnmx^ 2o©xfn 

3 6 t 4 4 Sr^gSS-erio Li^lfeOTJcio 

v^t\ rtt^^i^t-Axt^^i/ia aw* 

5MOCVD*tfti5. iEcoteaRVrr-CRM-f 
-5-tO{fi(Oft!.3SXaS:*ltei-S*j*ttx Ralph William 
s m W ^tiMSffij , ISBN 0-89006-152 
-1 (Artech House**:, 1 9 8 4) K»b< £:h,T*3 

[0 0 9 6] Jit'^^v'^^S^^tbibO^fig;^ 
X*7F Lfc K— trv^u-^/WdiS— «ft K-fy^« 

fittfe^fflvN^r t«^^5>n*v^ ft 

*ft&tt*-ett. xtf^^^;u«3 6ft\cm-r€z> K 
— fc'V'^w^uSraSftt'^ xf^^^^i4 4<Sr 
$K K— 7°tl^v^ib^fc^ 0 

[0 0 9 7] ftlC, 0. 0 6t-Vmm^j&{ii;^t 
t5 2oOt-^ y ^gf^4 6 i 4 8^*Sh5o - 
frh<D*—% y9&MX±, 0. 7 5^PVOWxi/ 
7\ SBS-a-lcJ:^ (8 8%6-l2%^=^) 
/=S/W40 9 ^ ht7g», Rt/4 5 Ot^A 
te£>£VMil 2#60^^^T^— ^$r^V^T?f^^n 
<5 e fIU7r:-;uM^*^> J: "9(Sv^^SfitSriS 

[0 0 9 8] il 5ft 2 0^xt7^v't^I3 6 £ 

-to 7*H/^hWS68tt, HSl.^^^ U^<^«>» 
tfcSrS-To g^JL7 0^72fl 7* h l/v^ M68 

^o^^v^m. 1 0 5 ^ oyoKtt;^t*5fc 

t LT 2 ^ ^ o >OlS:tf-^— /l"£J8V>£:^£\ S^?L7 
0i7 2S:Mt5xyfy^lStt, ^X-exyf 

tT9 0 ^^if XgT*ii7 1 h M 6 8 S: 

S^7L7 0t 7 23&s»rit*ix5«*4:»^^fcN- 
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(D*<klcfo£gIS#£^£i4\ il5*46M8r^ 
L/c^--^ ^g,&<7>SI l/I&U 5 :?* h M68 

3f-ti:L#>5 0 =-y*r^m\±, S y ^SS^ffilfCfc 
550^5 7 4<£>±tD7 6 t L^XTjk^tlX^^ 

[0 0 9 9] ±fB20<Dj* #^Ji0>tfc#«, h 
^M68 dMb^»rt-e«/W*tt. > ^/UJB 7 4 £ 7 6 
Sr^-T5o -ffl^HlSCTTtt, 7* h L"v>* M68 

m±»». tttMFrtT3 O^fcS^f^jglgiT^-^ 
il«rtt?l 2g?Pfl, 4 5 0 < C<7>&&*&3lctt£;ft,5o - 
cOif^X*!*, ^^;Ul4 6<h4 8rt<?)^^!)^ 

/Uf5 0 £ 5 2dStt*^y ^£ LTtttfgU = y£vM0 

= AJH 46^48 I*)— it 

[0 10 0] ftMtm ->gyhW^-K# 
fT^iA^«rtT5o Ell 6 13:. ^iT^iA^OXSi:, % 

a»ttr^7> Kco^^nj^-r5^7 7/7Ky-< s k 
/7 8it ¥®m^iBVNri~^^^z$4^^]^«ioTT 

^i/^yu^3 6i4 4<D?^tT^i£^-^^ 7 7/78 

*SE*e*k:»iiprtB-e*>a. fi 1 ^ l^*16«k:*3 
rrt>tiz>o miemWin. 6x i oi4/sp*-t^oj» 

iu-<;WcJ:5 1 9 0KEVT^fTtiA^fo5 e 312 
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±5 1 6 0KEVt^jTt>ii*T-fc5. 

IftW^K^^^ 7 7/7 8Ht, 7 7TvtUc 
1. 6^oy<o4h t-^y^SMWt-K 

<Dm\±i&i$Lttez>mi&6 2&mo 1. 4^*n>'<a#y 

>f ^ K7 8 

[oioi] tMiism 83^^^^ 
v\ iiofset^ti^-o. ^co-^-^ v 

^bfco. i ^oy^)fi^ffi»^y t«f« 0 f 

hfil-^0fet5o 13(7) 
20 JK»xa*Sfl/j:fcix, l. 4^nvjlE (Z*fp]) 

«jK 2 4 4(7)7-^®M2 6ds 

Jis-e$\l*\£J&j£^Xi>£\*\ 'Vas'FW^t-K 
tt. *lft»5MIIT^ 7 > >JS 5 6 OTMI-fflS 

Ltc lO^oVXiO^o >^®4Krt*c s 
* & te»»BST ^7^K<!:^i <£ o 

30 [0102] bio sx>* 1 2 <o«igo**i?Keai7^ > 

«t Oft*/— h4 >/^w^*4^ H)l 0^1/1 2 0^litO^ 

»i5eai ? -r > »t s ta * ^ »a«ai» * 

bfflffl^Z'<^*<nt%Wii$rdi\z&<>x±izfflm£ftz>o 

^bi o o t£36WHg<b^So 
[oio3]iiowi2(^ ufc«5e<o*i6«eai 



* I 
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hr&*)tiffflm$)4 t°^&<Dpg&m%i:*nz> ^ k&x$ 

[01 04] El 1 0 RTf 1 2 L7ctlfi^#/Slft^i£ 
0#Fp1f,inCOA^){f-^Vin (t) ^7^y|cfiot|ij|t 

^j^Sb/ci±^^^i-^ J: 0^t£Z> o 2. 2/wcg 

^8X^-^bth^ 0 xt8^<DTf,min tt\ 3C7T?^.;tfc 
^-Y *— K*l»fltt*wrcRl« 6 -C*itfcJB*»at« 
j^iSifewper OW*fci»it«UT«{t-ra. Tf.min <D 
jEttftH-JTMu 3^^a-^{:J;5^* ^ i^a 

is**:-*-*. 

[0105] ^>f;*— K«ifi^^>f ^JSMSttJ&saWJBft 
ot^&tl, ttmB<D7&6\Zi£ffl{k£tlX^Z> 0 5t9 

[0 10 6] 7-Y^±^)fcb*51fij^-C. e*i"*ft3&S 
fc^fcli^&^Jb&S 5 B#M«r*pr3 i 9 v in 

(t) 4>»<g\ ©i£5>f ^ffl*W«BOSl 
x.<b;ft,£ 0 :^)^, ^11^: 5^fflc7)K^^^ibt^^> 

[0107] ^ ^(D&mte. mmfttemmm&mvrpe 

r ^^^^c^fCctoT&S-ei^-Cfo^o rixHU V4 

KIHMi (^ifc**) £r®'>1"3r irKi oTtTx. 
5 0 L^b*d«b, (t:V^) <£>S*m* (#«B 

ft. W^B l bn^/Mf f #tt-f y t - y y 
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m& t )tm L T ^ ^ - /MRS L ft It frtf ft 5> V \, ^ O 
SE^««tHi"* y y ^5 7^±^»Jtt*J:J:oT«lia* 

10 JfciSJBESBa^±asoi*«ISr#a2. 2 r s C isKfflPS-f 

10108] lO^^n ls<T>WL%\^— 9 0 A 

^160^n m 1 0 1 2 tc^ Lfcffltit 

0-&fttHJKffitt*4 N ^8mmX0. 3 mrn~C£>£ 0 J^IJW 

20 W*v^^Jg»rJaiB[»^JK)i 4 o^tf^A-S'O*^ 

^T* s 9«FfW36S»feix5. ^-f K©«tt3W 1 0 
Afcct , 7. 5 ^ = ©0*/hJE»ar*,T* s ?)^Bn*M#5> 

[0 10 9] $m»tSnlk?<< >-t*\+=*»SkTQ>'<A'Xt: 

30 (L) as^*-— KO»-&«« (Cj(v)) 

m<0 K-tfy^3 x l Ol6J!^^/cm3 «T^«^S 
•fr^A^ fcSv^4gE-fi"ffi«cS:lKriEU^:l 0 ^ * d^x i 

^2o^(?)Hm er!5H^yf^-^s 

40 5^T?. ^SS^iaot^-lr^^^y^^ 
[0 1 10] ^7^^i8»rJSifi»wrc^±#tt, 

"To w*LT-SSK»5 8 i: 6 0O*Sds«9, K^JSStSr 
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£9, N- #3rv'-vA'Jf 3 6 (OmZfe. N--xtf* 

4 4<7}[ 3 p E 1<7)}g^5 4(Cg5m^SSE*S^*/jNpg^^5 0 
[011l)il7(l #^fC^#V>^{MlTt-feT«^$ 

titz^mm^y^ ^<n*^-)V^)\s\z.tetfZ>, 5 o 

0 en^A^li^T^^^^b 10 0 b'rn^cottl^ 

[oii2]ii 8Rxfi 9 it. m^mmm^Tsk^ m 

1 S^m^v^ ^loo^t- Ktf)»rffiei-e, > 
3kiS*hX^Z> 0 

[01131 Hi9tt, h*(Dfemmm\*(Dm 

[0114] 120(1 £ b tCS'JOffiit £«B§fft^ U 
tt-Y >- t'-y^^^ 5 o i*<D££l£fc;h,3 J: 5 

-ctt, Ytmiomwz* %\ 

v\ |2^l:io(t^^- KIH^WJHtt. 
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[0 115] *»MO«t*^iK<5<ffittS:afifti-6<0|c 

ITrffi/A 12 ll^ttfo5o B2l^t-Ki2 
10 fcl*5^T\ 18 0 ttA©y-f K«A-Cfc;5 D 182 

tist— $ s/^g^r*fcs, §8 4i3P^<^W*-v/ j r 

20 £rP- K-^LTfc±V\ 

[0 116] Sb«w35iJ<oftW**ffllt?tt, vfcfER 

Hi OStfl 2t>L<l*Ell 8M1 9\z^k\^timmt 

»5N- g^, N- /N+ ^ *->^J\smi£&^tS 
30 V>T@< K-Z^tiTV^o r (O K— N- ^ 

jgixt^^ri/^tliMOCVD^oTMt# 5 B 
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[0 117] SUcOftSHlS^Jtt, Hi 2*XXT^lt 

[0118] &m^m%:%n<ottwmt&mte. -»^me 

S F E T (D^f — h^-V^V^^^^J5«8WJCiBffi$*tfc 
5&^'W*^MESFET£rii6i#rD£;^ ID 2 3 

6t98lt y^WKWV^^lOOW 

1 0 2 t^^tLg»t5N+ ^t°^^'>^/Ug-Cfe 20 

[0 119] #*W<75«*M::S<5< ^nir^(D»^LV^ 
^it^t>/t^i- 0 0 2 4co«ittBll 0(35«5StcoBBO 

v\ 

[0 12 0] Haffi^^W^WafiSrflFaift-SO^, S'JO 30 
£>CDlC x 8|2pW*NH4 OH/H2 02 /H2 0#y^ 

[0121] #*LV>*«0!H;:*5V>T, S :y^>* 
— X&&<£ £ thfc-f&&) 

£ 9 <bf3:5a>tC{gU\ 0. 0 6^-A/mm<bV^fgfci 
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[0 12 2] fi-feii^lftH^liffl^^^V^**, SSfc 
£D±<£>1. 6 S * ovtD&JlSrJBv^p r 

> 7 ht7fes&fflv>-c^^-vM$Mo fa 

SC*fctt K7^3:yfSrfflv^t^ h7^f^yMlC 

[0 12 3] *^u^u-t?^+@ssSc^^7-r-^--^3 

^HiS^J(-^^T^{£^^Ti/^^lJ¥^ *^y 7 h^" 

[0124] ftfiffl^fc* J: ^ S5V^ttfigu-<^«r*j*i-S 

2 4 6 h<Dffl<Dmmh. SES^l 

[0125] $ UV^J£ffil^*5V^T, ilOt 

Om«tSS5 8^6 OWjStt^Ml^o/c^, N + 3i tr 
? *ci/^/l>m4 4^0. 8 ^ ^ n ls<D&£X* : 1&&£ft, 
5o : «)x ^1 4 4 i ttSV^iS:ffi 5 fi 

»ft7-r7VK^««f, Jfe»^BSJT*,5i^Srfftoia 



1 
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gtt:#*L<ll t-v^«^4 6H8MIU 
[0 12 6] »ig<Z)-+jSfe*s^«fc/h* V^OTJgtt^^^r 

[0127] ^e^^^^/^t^ h y 
mmm 

SH^^^ffi^^T-feSo EI9, lOSit/12-1 
#tfftt«rJB^5o ^^^SC*>T* S !9 B*ra^ffi»S^#ffl* 

a^u— h y * 7^2*7 -OH j^H<Z>«H*Otr 
5 e j*?* Ka*7-f VU:^^>* 

£\ yt~^y^li7 
[0 1 2 8] 132 5 «r#J&i-5fc, n^U— h U y 

/&5 0 — flxttlc, B25i:/7lfc±54l00iBwE» 
is»3?i]gEtt*lx5o B2 5C/Ttfcl0 0fi(DE»S:K 
JlJ»«bT<CSA»*»S«J*tt. 10 0 t^=3g?<DiZ:^T^ 
9 B*HJSr 3 . 5 trs&SS^ii^Td 5 9 B*WJfcflE« pTIB 
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2 0 411 =3^U— "J"* h}) yffc&U ^<Di&#<Dm> 
fc&^-to M2 0 6I1 0 2 S^Lfc^t^ >E 

"To Ifi^Hgt««2 0 6 W^^«fi-r-<T, ^ 

[0130] = 7^ — ^;* h y ^^3**2 0 4^ 

fe^*— KOf£tt^®2 0 6±— i: BUT 1^5. >a 
y h 3r — T 7 - Kg&£ 2 0 811 iSiS Lfc<7> fc |H C4£)« 

7/— ks§j£* o si*. mmt&f&-tz> : f-?^<o 
*&x&x.z> Q 

[0 13 1] s<7 ? 9 j?<4 Kffl0 2o^V- 
/S210i212tt, ^yu-t^ 77 e eS7-l'>' 

2O0t- 5 S/^Sf*2 1 4 fc 2 1 6± 
— Sti^S- iiaotM^Wo 5y^8*2 
14i2 16lt iftyi L/c^fe-C. C*— ^ -y ^ 

Sr^C^-&ASr^V^^^»*UV\ ^V— K»iR 2 1 
0ir2 12O^^/Hi 7;-K$>§2 0 8M='7 9 l/ 
h y ^^^2 0 0«t 2 0 4<D* ?J^bmt&X* 

[0 13 2] i2 5 Lf:^l/-t^ h V y-ff&k 
X 5 0 AO^tt^ v t°— \zm LV^Mar^i"^ 

o<7)^($2 0 0 £ 2 0 4 X 5t-»SbU 
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h y 2 0 ow^s/v^fclfe 

=jXU— h y yy<Dm>&&2 0 0^20 4M©«t"H> 
;B=5^Dy ; c=10^o>';D = 
1 9;^DV ; E = 23;^ny ; F = 26^ d-V ; 
G=20;^oy; &t>*H = 166^n> 0 HI 2.5 \C 

*3v>t, #y— KSMSu ^ y^*Mt«Stt*«o 
^lT4v\ HI^O^W *tc*5^T, *IR<o*ffr4 

ix^^t-CfcSo ±!2<D#^1fete. a^-t^hJy 
^e^^^v {¥4*— KdSftv^-fr) ^ov>r, *$l 

[0 13 3] *^c»*L.V^JE«|^*3V^-C«*; 

ft***--* x*>=:/u— h y ^^»i$7>fvt 
[0134] z3-f\s—r* v v yzr&mm&myotxD 

0 : A= 1 7. 5^ny;B=5;^oy ; C=10 
^ ^ a > ; D= 9 . 5;^P>';E=18^Dy;F 
= 25^ny ; G=20^ny; &tfH=8 3 ^ 

^✓^>* v*d^h£^fc£>, 2«K^H#MJ8SrJSi£»: 

=. S x ,T> LlJ -l-i Aiii I" 'Cl x /Rll -T^ F3 Crfj ~7 . 11 -r cft/i-l" fcf 
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[oi3 5] ffjfe^^^ffiiit^^/u, ifem*imtem- 

[0136] 126 £#BS-f3 i: , E 2 5 CO^ff®^ 2 6 
-2 6' lC»ofcU2 5^3/1/- h y VflkWm 

^ y fifty — K»*«riiSWrffi*r**Mfc»i"- = 3 ^ l/ 

—J-* h y v7m-W2 oo t*y- k»^2 i 2^^ 

#y ^AbfifCDN- K-7 p xt^^^y^gl2 2 0 
0±tC{5®-r^> 0 N-^b e ^^->^^jl2 2 cm. ^tr 
^^r^-V^^S^y »>^t3(l<D3* K— XN+ *l«>i£^JI 
cOJiJCffifi-TSo 3y^&ft2 1 6 1*. ttftAM^- 

"C^^ttfto S^il^, N-xt^^r^H2 2 0 

^81^2 i 6telU2 6 ^—^ s/^^ 

^<7)^2 2 6 £#;t^<y ^T2 2 8.«r$tff>Oj: IT^t 

S^iA^ 2 2 4F^I — iSEtJSfcSli:»^«toTacS*VC 

v^ft^^ic. ^ ^^^^ fiju^mab^^m2 2 4 

^^h- K<offlyiJffiStS:T#5^tiS;<«oJ: 9 
^V^•r. N+ S^iA^I^ 3X10 18^/ c m3 K 
[0 1 3 7] n^U— -f * hy y7 , <DmJj<Dmfc2 0 4 

[0 13 8] 2o(D?Mtt^A-t^M7/ 
e^-O-te. 2ofcitoe}f- : t— K^r^-rfto lo 

ra— ffittSr^i-ft^flis*- K-efc*. yioii m 
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fflj St^2 0 2^Tft'lfo^v>^S«c^®ffl^« 

*fef 2 3 oeeitr fe <t^ 0 7^ 

«KlJ;oTH\ j|*ftKi2 3 0S:2o©i-e*«UT io 

iggTtfJJ n> (Polyiron) (Emerson & Cuming^ b-TfJ 
IE) T% Cttli^^^-f h?r^ttir7 S y^^St' 

^-r^T-fo^o ^/^t^ h y -/^*j»»ea69>f 

10 13 9] EJ2 7Sr#fiS-r^i:, El 2 5 coWxm^ 2 7 
-2 7' ^«ofc^>r*— K««©iStt«*SriiS. =» 

fc£ 0 i26^27^, #j2 0 6^gtt«8O61 
^^i"o # V— Kffi^ 212i21.0(O> ^rfr 
ftL^--^ y^SjS2 1 4 t 2 1 6±lCffiIt5. 7V 
-KES2 0 8^)^?;W1 3 6 40 

S:«9 4£«'<!Jir2 3 4±(OAI^5)45 B 77 - KSE 
^2 0 8^i;y- KS^2 l 0&1/2 l 2 i:coM<z>8e 

ffiBTCfcSo *4<o^r t^v* y^RW ^ 
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^Sftfcffifcii^Ji 2 2 4 ^ KOEM 

SK£<B;<iSoJibtt*LT^5o #^ rf— KOfi^JffiSt 

N - 12 2 0 £ SrflHl! j ffc"t~<5 w t "Cfe 
5 D :iliaot, tiK2 4 2t2 440H8K- 
7°N- xt^^r^t^§2 2 0^{CfiSt^^^f ^ 

y- K^*— ^ £ fc, 

* # v gauges 7 > £>*H£^ yf-^y^iSr 

»MK*fr J: S &mm& 7«<^k OBW* # *w > 

[0 1 4 0] El 2 8 &&m~tZ>k. 2o©gft5t^X 

qzffiEldS^UTfcSo MjttSlJft^y K 250^252 
^e>Jit). :nb8^yKtt^»#2 0 0 t204 
o-**c:«**nT^S. *io^7^#^*-KK 
^2 5 4^ El 2 5*^2 7^*U*i«5£Sr^-r«>o * 
2 5 6 f*. ^1 CD?^ KEi> 2 
5 4 IB] CtgiS4r^"r 5c 2 5 4^2 

5 6 +'£?BII«tt. ff* bv^HiS08t-*5V x T l 6 

— Kir^{-oV>T, fc^T^CQ:^^ KSk6 0^ 

E55-ft*iSr*-r^ 0 ^>ft-KK»2 5 8, 2 6 0W 
2 6 2^ 

^CS:^#> E12 5^e>2 7JC*Ufc«5£S:*i"*. 
[0141] t:^X2 6 4{4=>^^^^^ h !J 

[0 14 2] IH 2 9*#RB-rSi. WSB^fi^^^SrEE 

3 7 P l/-tSSfe^7^V(7)4'M»2 6 0^ 
T — ^ffi»*2 6 2^t/2 6 4 <hKS£^£*t5 0 
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-Yd"— K2 6 6(D7y-Ktt^y ^##4 K2 

6 8 ©ay— Kt^aaesftTif^s. 20^^^ 

K2 6 6fc2 6 8lt B2 5i>b2 7 fc* L 

KM:**** 2 6 Oi^£*i:itf, ^V*— K2 6 8 
©7y-hU h y^l/- h 2 7 0 t7»^Bt#2 10 
6 4 t^e>ftS=i>'7 f >-9-C 2(7) hy^^U— h 2 7 0 

?^frb£E.-%\cmxfx\,^Z) 0 12 9©^ ^x^i^c 

fig**-*-*,, nyf>fC2^h^7 9 y^h2 7X 
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14. Ift»^»M(aoT7»-^ffiift2 6 
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-Hi7-^iS9*2 6 2T\ iftftOlCioThy 

b 2 7 8/j^M^HTV^§ 0 ^yf^f CI 30 
Oh^7 P 7 B U-h 2 7 8 t), x7^!)^^ st—^y? 
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6 0^2oO7-^®f»O-j2 6 2^7tf4 2 6 4\C 
mm-fZo Zfrb&ftftm.$>i2<&m&tfi2 8 6 ^288 

gg(b[5]i:<, MT^lTfeSo 2O(D10 0t-A 
ffi*ii^JB»6t2 8 6 i: 2 8 814, R Fit -5§*=i ~f V~-T 

lo<D5 Ot- Jx&i&k 

[0147] T — 2 6 2 ^ 2 6 4 <D&* J4-. -t 
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K2 6 6 i 2 6 8£riioTeJS1-5 t #-tix6^>f 
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U K 266^268 — ft/^o T^Steig* 

t-K2 6 6 t 2 6 8lcPJft5i:, :li^»^t-K 

[0 14 8] 1 :HS^£0»^7^ ^^MtS 

SPSS: K-b'^^^^tfwr^M^coWitSr^Ki- 

mWte. Madden 6><D3CfBt, r fcT =1 »«*tt»^ttmA 
K-T'Ga b s»gS7^yj . Appl. Phys. Let 
t. 54(11)13. 1 9 8 9*3^, Rlf Madden b<DX 

r^ey V *sy*o a b s imme^?^ is±\z&\-t 

5 3. 5 p s 5£ibT# 19 fl#ntl«Sifca>*£j . A Electr 
on Device Letters, vol. 9, No. 6, (1 9 8 8^6 

1J— h) SSr^>-r^o mWhtey-i ^Jt»r«ttft*5 
OOGHz-e. ^>f*— KOig»r^j6^3. 8THz 
COg^. 3. 3X1017/cm3^®K-t*>^ 
0. 175^ py^fgS K— t'V^®^^ ( Madde 
n Applied Physics Letters <£>:£(&fc<£>5t 3 ±^<D 

[0 14 9] ftib\ BTI-A#tt**a;atf^-^*:* 
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II] Z a ( V ) = V L/Ct (V) 

Ze (V) = £JIV*r£&i:l/fe£&5 4 >o*lffHtt 

L = Zit = *aS8 &tS&5-f XD^E^SO-f * 

c, cv) =^JOEv%Bg?0[^ bfe^Efl-s©-^*-^^ 

i 

t — (P/c.) V < 1 .+ e r ) / 2 =B#B3m^lf Oi/ 3 >y 

c o =g£f*n? 

Zi =tmmw.&m : ? j ycDttfsn yv-y>z, 

[2] Ct (V) = [Cj (V) + c L ] =&u#m<D 

lib. 

C33 Ci= t /Zi =*B5&ggfei£^-* XD^&E^^cd 
* + A* RXf 
C4] Cj (V) =Cje/Vl~V/0 = m^miu <t> <D 

[0151] 
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t&-5fel60Amr.1fSTCj,= 50fF, ST/ 0^-0. 8 
C5] T (V) = V L C T ( V ) 

t cv) =e&^ -i y<Dmmm. 

C6] u) P . r =w2/ V L(Cis+Ci) 

-1/ CZi s (Cn + Ci) ] 
iSbC, 9 «5C (1 CO Z, s (« (1 2) T?J£ 

[7] Urc^J/r.Cj (V)-vi/r s Cu 
m U 

Ton t. (.T t . i ln> 

LoJ Tr.out=«max \ 



A' A, « ffi £ « u ^ jg jgE, 




n [ T (VO 



- T ( V .) ] 



C 9 D 



Zi CiiUpir s i a ( ) /2 



= COS ( (J per T ) +1 
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CQ (Vh) -Q (Vi) 3 

[10] C is= 

( Vh - Vi) 

[11] Vet (t) = Vin [t— JlT (V)] 

iil/T (V) \*±ttt (5) T?^*&*t*. 

[12] Zi s = J L - 
V Cis+Ci 

Zis^l 6 0 /2mRgFS/C3 x 1 0 ,e / c m 3 CK-7*'ti 
fcN" /I_bfc: 1 0 /zm X 1 0 /zm<D}^^^%^t5 4 5 
m<D? A - KtfftW**ifc 9 0 Q<D37\s-'fm%Li£±.KL 



20 

[0 15 3] 

[#W<oS»*] *IMfeaS9>f >T^/L/-t^ h y y 

y^^*r»Sfc».fctt, ^^u— (CPW) 
Terete, 4»*i»fr*^*< fcfcft^^n Affile 
(COUNT 9 0^)>e> 1 0 0^-— J^<Dm^ P^^tc 

AW^frSC PW-Bi^-f' y(cov>r^5 o^--a^ 

?n — - ^hy^ (cps) &m7-( ^(Dffim&mm 
6 * *n>«i-rc t-e, (4^*— K#*i^»fr-c) 1 

[0 15 4] £«M^u>*«*5fil*. &<D2ocoiR-W 



[0 15 5] CPW^^ig^^>-^it-<fcCPS^ 
5o CPW^ 4>:fcaH£<Dffitt\ fF*pT«g*i«v^U' 

^ u <7? ^ v t° — ^ >- ^ m f& i~ z> tc & t — * m m * & * 

Utt*tttfi<c5>^vv #4 it— KoftJnffiJfc: 9 
0-10 o^~A04#ti-Y>'t: 0 --^>'^^^^^^^v> 
fc, #<<zt— K<^M*D«^*3itSCPW7>f v<ofc&4#t£ 

[0 15 6] ~<£><fc 5^+***^>'H*ritt4W/h$ 

z> 0 -encp s kft^tzcpwnm^^mm*, so 

t-A(?)CP S(Di-tt?V Id 5 Or*"— A(£>CPW£ffiWc 

[0 15 7] W±^^fcJ: 5l-#*Wf-J:ixtf* 

[0 15 8] SSw^>3 h*w<y 
*H£>f > tr— ^ v ^ ^ ± c ^ v> u ^»tt>r > f - 



(30) 

57 

y4 vSrffl^ciJ-^y i^y^y K<otTO0 o 
[0 2] mm^m^->y ] J >^«r«i-^T^9 

im4 ] mk^mmy^ ^^w^t^^w^M <t ? 
[05] *«p^^^^-Hiifi^^so*<^i^vyy 10 

[El 6 ] (a) (b) U:^L/c1f >:/y V^V^- 
^^V^— KO[H]ggl] 0 (b) (c) <D¥-mm\^\^ 
fz ?<< tf— KMRF *jS««5S0Bff B0O ( c ) 

y/y >^y-f a— K&t/RF3t«««jgo5pffiia. 
(d) teij-v^y io7#<<*— Ycfmmm* 

[i9] ^mmfcrn?^ ^<Dnmm 0 

[010] C PW^g«7'< ^©iii^^ K 
[011] »^7^f y^^^AMMt/ttl^lf 

[012] cpw»e^7^ >o^it<^^®0 o 
[0i3] i^^ff^a^^^^itw^ffiH. 

[014] -PV;*— K*jR«*i:*— S y*Sgj£ffi«*r 30 
[015] $ y^Sgjft^JIfritt^*^*^^^*! 

®0o 

[016] C PWf^^f ^ 

<Dl»it^®r®0o 

[017] CPW^fi^7^>/J^©A^lS^ 
ft -^^4H^ft^^0T% ^^-;^f/K'SlTfc 

[018] CPW#8?gg^7-Y VOgU^**^^ 40 

[03] 



£fP^6 - 2 4 4 6 0 1 

58 

K«tt«ril<50r3aia o 
[019] CPW»eg7^ >(DSU^*»JC0^ 

[020] C PW»gS7>f ^«>JtJ|j|«OlW»2Fa5 

[02 1] $mmmm7<4 ^<o^\<o%w\<oy^ k 
[022] 0mm^ky-( >(D^i<Dmmm<oy^^— k 
[0 2 3 1 imtetemyj >mi\<Dmmm<Dmi$mm 

0c 

[02 4] CPW*j|**ei5l7>f :>^#*Lv>3!ffi0iJ<z> 

[025] *ac p s*»jges7^ 1 K^wffi 
0 O 

[02 6] cps#«i7^y^y-K^^> 

£!£r®0o 

[02 7] #fc*»Bi£9>f >-coi/3 y h*— '<9 

[02 8] CP S#*l^i2£7-f ><7>4etT^«3t^fii 
-To 

[02 9] ty/;W^^S^t^)^CP S#&mfc 

[^•§-^ift^] 

24, 2 6 ; 2 0 8, 210 (212) Jg 1 , 2 3|{* 
34 ; 240 

3 6 ; 2 2 0 $3ff 

4 2 ; 2 0 2 

4 4 ; 2 2 4 *t£>iA^/I 

8 0, 8 2, 8 4 ; 2 6 0, 2 6 2, 2 6 4 RF 

8 6, 88; 302, 304 ^/^^fe^ (^T?!) ^ 
v>) 

9 6 ; 3 o 0 > 

CI, C2, Dl, D2, Rl I^V^y^^S (=* 



[09] 




(31) 



<ftffl¥-6 ~ 2 4 4 6 0 1 



[01] 



[H)2] 



5G^ 




© ^ tt m , N«f 0 <-Ai k « «: 

.46 /-IB /-SO ,52 



/ _ \ C2 — 1 

^57 



1 Fifi^J 
C3 h 




[B4] 



[i5] 



(A) 



[Hi 3] 



✓ K 

/ \ 

/ V 



•62 



26 



l H /T 24 



1 4 ] 





TOR 



-138 



(32) 



t^¥6- 2 4 4 6 0 1 



[16] 



[i28] 



■ * / ' ' ' ' pT — j — i — i — i — i — j — i — I — |- 




3 



» 77 1^ . 



1 i j ■ — i — I — '»»'»' 




150 

•#-5 



io ps /• 



[Hi 8] 



36\ (24 (54/56 
2 6 A 46^^ >^i=zj)^ ^^^-4B^2 6 ^56 



54—2 



^44 



42 



[HJ 1 O) 




24o_ 



2 rH£&£5££ E 



(44 ^ae ^ go ti 



^56 



L 60 L N*EPI 



GA AS 



42 



0 



[Hi 1] 



— j 1>,IN 




40>V T „ 





[Hi 9] 





Tp.our 






\ 





(A) 



(B) 







y- 54/56 ^26 






A4 J 





(33) ¥fffl¥ 6-244601 




(34) 



- 2 4 4 6 0 



[021] IM22] 




42 

G A AS 



[1325] [029] 




